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Hydrologic Cycle

 Groundwater Is part of the hydrologic
cycle



Groundwater
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Global Distribution of Water

Oceans
Ice Caps & Glaciers
Groundwater

Atmosphere, Lakes, & Rivers

97.1%

2.24%

0.612%

0.0189%



California’'s Groundwater

 |n California, groundwater
provides:

— About 30% of water supply in
normal years.

— More than 40% in dry years.

California’s Groundwater, DWR Bulletin 118 — Update 2003



What controls the
occurrence and
availability of
groundwater?



Groundwater

e Climate (precipitation) controls the
availability of water in an area.

e Geology (rock type & structure) controls
the capacity to store groundwater.



Precipitation



Precipitation

 Mean annual precipitation Is relatively
low In southern California.

« Commonly, 25 to 40 percent departure
from the mean.



Generally, rainfall is
greater on the coastal
slopes of mountain
ranges in California



Groundwater & Climate

In humid region or during wet period, the
depth to groundwater is relatively shallow.

In arid region or during dry period, the
depth to groundwater is relatively deep.



How much rain falls in
San Diego?
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Accumulated Departure From
Mean Rainfall at San Diego

1915-2009
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Geology



Porosity & Permeablility

e Porosity is the ability of a rock to contain
water.

 Permeabillity is the ability of water to
move through a rock.




Porosity

 Almost all shallow rocks contain pore space.
o Water infiltrates into the pore space.



Fractured Rocks
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Porosity Consolidated Rock

e Unfractured crystalline rock................ <1%
* Fractured crystalline rock.................. <10%

FRACTURES IN
GRANITE
Heath 1983




Weathered & Decomposed Rock
* POroSItY....c.oovvviiiiiiiieiieeee, 30-60%



Unconsolidated Rock

!
T

N TR SRR L oL
hatr = o e TR B R S




Porosity Unconsolidated Rocks

o Gravel.......ooviiiii 25-40%
o SANA.....iiiiii 25-50%
o Sl 35-50%
o Clay...vviiii . 40-70%

WELL-SORTED SAND

Heath 1983



Permeability

Sands & Gravel are highly permeable.
Silt & clay have low permeability.
Fractured rock Is variable.

Weathered granitic rock (residuum) is
commonly clayey, with relatively low
permeability.



Groundwater

Clay has low permeability

Sand and gra\gl have
high permeability




Fracture System Characteristics Controlling
Ground Water Development

Unfavorable

Aperiure
(opening size)

Spacing
(density)

Interconnection
{over a large area)

Orientation

wells intersect few
steeply dipping fractures

Soil Cover

low storage an
infiltration

Favorable

wells intersect many
gantly dipping fractures

high sterage and
infiltration




California’s Geology &
Groundwater
Resources
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California’s Groundwater Basins

California
Groundwater Basins
Prolir o Change

 About 500 basins.

* Mostly underlie
alluvial-filled valleys.

* Provide most
groundwater storage

& supply.




Regional G

San Pasqual
Valley

Santa Maria Valley

Lee Valley




How many water wells have
been drilled in San Diego
County?



Water Wells Completed In

San Diego County

800

- 700

- 600

- 300
- 200
- 100

|

i |

|

—
Lo
)
—
IIII

400

300

T
o
o
N

T
o
o
—

-200

luadliad

Water Year



How Is the groundwater
used in San Diego County?



Use of Wells in San Diego County

- Agriculture & Stock
Public Supply '”d:;”'a' 1%
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San Diego County Water Wells

Use

Domestic
Domestic & Irrigation
Irrigation
Agricultural or Stock
Industrial

Public Supply

Maximum Depth

(feet)

2010

1816

2774

1305

1245

1530

Maximum Yield

(9pm)

2500

3400

3670

2100

1500

2000



How much water do the wells
yield in San Diego County?

Example from Ramona



Yield of Water Wells in 13S01E
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Groundwater Levels In
San Diego County



Depth to Water (feet)

Groundwater Levels in Jamul

Lawson Valley, T16S RO2E
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Depth to Water (ft)

Groundwater Levels in Jamul

Honey Springs Road, T17S RO2E
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Depth to Groundwater (ft)
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Impact of Rainfall on Groundwater Levels - San Pasqual Valley
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When & where were water wells
deepened in San Diego County?



Percent

Deepening of Water Wells
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o " San Diego County Deepened Wells \ Wi




Amount Deepened (feet)
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Conclusions

e Rainfall
— Relatively low (~10 in/yr)
— Highly variable

* Mostly fractured-rock aquifers
— Mostly low yielding wells

 Unconsolidated aquifers
— Few
— Mostly small

— Larger basins (e.g., Borrego) get little
recharge



Conclusions

o Groundwater level data

— Fractured wells highly variable

— Alluvial basins fluctuate with rainfall
* Well deepening

— Mostly during dry years
— Results are mixed



For Further Information
Contact:

Bob Pierotti
818 500-1645, ext. 238
pierotti@water.ca.gov
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